Aims-To determine the histological features in CIN3 associated with or predictive of subsequent microinvasion. Methods-The histological appearances of CIN3 accompanying 120 cases of microinvasive carcinoma of the uterine cervix were retrospectively studied. Major features were defined as those present in greater than 80% of cases of microinvasive carcinoma (MICA) and less than 10% of control cases of CIN3. One hundred cases of CIN3, 36 showing all, and 64 lacking all, of the major features associated with microinvasion, as defined in the retrospective study, were prospectively studied. Deeper levels were cut to exclude the presence of microinvasion in the original biopsy specimen and negative cases were followed up for a period of up to 18 months in order to assess rates of recurrence or progression. Most cases of invasive squamous carcinoma of the cervix are thought to be preceded by the metaplasia-intraepithelial neoplasia (CIN) sequence.lA This has formed the basis for cervical screening programmes to detect the earlier stages of the disease in the hope of preventing invasive carcinoma and reducing the mortality from the disease. Most surgeons currently treat all cases of CIN with loop diathermy, laser, or cold coagulation therapy and follow them up regularly by cervical smears and colposcopic assessment. In spite of these measures some women will still have recurrence or progression of their disease. The reasons why some cases of CIN and in particular CIN3 recur or progress after treatment are currently uncertain. One of the reasons may be that the original lesion has not been fully excised, or a minute focus of microinvasive carcinoma (MICA) has been left behind or has not been detected in the biopsy specimen either due to misinterpretation or inadequate sampling. Another possibility is the existence of a biologically more aggressive subtype of CIN3. If this assumption is true it would be of paramount importance to identify the subtype. There is some indication, on the basis of cytogenetic studies, that CIN3 is heterogeneous in terms of risk of progression to cancer.56 On the basis of morphology alone, however, there is currently no recognised way of predicting which cases of CIN3 will progress. It is also controversial whether HPV associated CIN is biologically more sinister,7 in particular CIN containing HPV 18 rather than 16.8
Histological features of CIN3 and their value in predicting invasive microinvasive squamous carcinoma A I Al-Nafussi, D E Hughes Abstract Aims-To determine the histological features in CIN3 associated with or predictive of subsequent microinvasion. Methods-The histological appearances of CIN3 accompanying 120 cases of microinvasive carcinoma of the uterine cervix were retrospectively studied. Major features were defined as those present in greater than 80% of cases of microinvasive carcinoma (MICA) and less than 10% of control cases of CIN3. One hundred cases of CIN3, 36 showing all, and 64 lacking all, of the major features associated with microinvasion, as defined in the retrospective study, were prospectively studied. Deeper levels were cut to exclude the presence of microinvasion in the original biopsy specimen and negative cases were followed up for a period of up to 18 months in order to assess rates of recurrence or progression. Results One hundred and twenty cases of microinvasive squamous carcinoma of the uterine cervix and 80 control cases of CIN3 without microinvasion were retrieved from the departmental surgical files made between 1988-1992. All were from loop excisions of cervix which had been fixed in Bouin's solution and serially cut into six to 20 parallel blocks of about 3 mm in thickness. These were routinely processed and paraffin wax sections were stained with haematoxylin and eosin.
Microinvasive carcinoma
The criteria used for the diagnosis of MICA were those proposed by the Society of Gynaecological Oncologists (SGO) in 1974 and modified in 1985: "MICA is defined as a lesion that invades the stroma to a depth of 3-0 mm or less, and in which there is no evidence of lymphatic space invasion".910 SGO classification rather than FIGO was used because in a recent literature review, it was shown that the differrence in the incidence of lymph node metastasis for tumours 0-1 to 3-0 mm and for tumours 3 1 to 5 0 mm in depth is significant (0.7% v 4.3%) and therefore a small number of women with FIGO stage la 2 (up to 5 mm in depth and 7mm in width) will have tumour extension beyond the uterus."
Foci of microinvasion were identified by squamoid differentiation in groups of cells separated from or protruding through the basement membrane of areas of CIN3 (fig 1) . The depth of stromal invasion was measured using an ocular micrometer; the measurement was made between the deepest part of the invasive focus and the basement membrane of the overlying epithelium.
Overlyingladjacent CIN3
The following histological features were evaluated: 1 The extent of the lesion. 2 The proportion of crypts or surface affected by the lesion. Greater than about 25% of the glands or surface epithelium included in the specimen was considered to be extensive disease. 3 The complexity of the architecture of the lesion. 4 Expansion of the affected crypts or surface epithelium. 5 Secondary features. 6 The presence or absence of central (comedo-like) necrosis or inflammation. 7 The cell morphology. 8 The presence or absence of easily identifiable apoptosis or single cell dyskeratosis, the degree of pleomorphism and mitotic activity, and the nuclear pattern (presence of chromatin clearing or acquisition of nucleoli). 9 Appearance of adjacent stroma (fibrosis, inflammation). The significance of the association of each of the above features with MICA evaluated using the X2 test. Architecture of the involved epithelium In 96% of cases of MICA the involved crypts were distinctly expanded by the presence of CIN3, often with irregular bulging of their borders (fig 2) . Similarly, the affected surface epithelium in these cases was irregularly expanded but to a lesser degree than the crypts. These features were present in 6% of controls. major criteria associated with microinvasion (in part I of this study) (table 1) showed evidence of microinvasion on deeper levels on further follow up. The major criteria were those present in over 80% of the MICA cases and under 10% of controls (involvement of both surface and deep crypt epithelium, expansion of involved glands, central necrosis and intralesional maturation).
Necrosis
Of the 36 CIN3 exhibiting all of the above major criteria, 20 (55%) showed evidence of MICA (17 in further follow up biopsy specimens and 10 (28%) on deeper levels of the original biopsy specimen) and nine cases showed frank invasion (on follow up biopsy). Of the remaining seven cases (19%), five had no further biopsy specimen taken during the follow up period, one had residual CIN3 in a subsequent hysterectomy specimen, and one showed no evidence of residual disease on further loop excision biopsy.
CIN3 had extended into the endocervical resection margin in 80% of the 36 cases exhibiting the major MICA associated features and in 51% of the 64 cases lacking all major MICA associated features.
Discussion
Effective cytology screening programmes have meant that carcinoma of the uterine cervix is being detected at an earlier stage in its evolution and fewer women are now presenting with advanced cancer.'2 In achieving this success, the screening programme has led to a huge increase in surgical interventions, many of which may arguably represent overtreat- ment; yet cases of invasive squamous carcinoma still occur in women who have been regularly screened. Until now it has not been considered possible to distinguish cases of CIN which have a higher risk of rapid progression to invasive disease. If such a distinction could reliably be made on histological grounds, clinical management protocols could be adjusted accordingly, with benefits to both patients with "high risk" or "low risk" disease.
In this study we identified several histological criteria which are present in most (over 80%) of cases of CIN3 accompanying MICA and in a minority of control cases (under 10%), which had predicted aggressive behaviour in prospectively collected cases. The major predictive criteria ( Increasing involvement of the endocervical crypts seems to occur with progression of CIN. Anderson and Hartley'3 found that 88'6% of CIN3 had some crypt involvement; Abdul-Karim et al found that the higher the grade of the CIN the greater the extent of the surface and crypt involvement,'4 and Demopoulos et al have shown that deep endocervical gland involvement by CIN3 is a highly significant predictor of residual or recurrent disease.'5 Another important feature highlighted by the present study was distension or expansion of the involved endocervical crypts or surface epithelium. The frequent finding of comedo-like central necrosis may represent a further progression of this process.
Changes in the cytological appearance of CIN3 adjacent to microinvasive carcinoma have been reported before.'6 17 These include: islands of well differentiated squamous cells present at all levels of the epithelium; disorganised cellular polarity; cellular pleomorphism; presence of nucleoli in some cells; frequent pyknosis; and individual cell keratinisation. All of these features were confirmed in the present study, but squamous maturation (either in the form of keratinisation or squamous eddies) was found to be the most frequent change. The other cytological changes described above (termed minor criteria in table 1) were frequently present in cases with microinvasion, but were not found to have predictive value in the prospective study.
Whether these changes precede or develop simultaneously with MICA cannot be ascertained with certainty by this study. If they precede MICA this is of great importance, as their presence in CIN3 may indicate incipient invasion. In the second part of this study follow up biopsy specimens from the cases of CIN3 exhibiting all of the major criteria showed MICA in 48% and frankly invasive carcinoma in 23%. One third of the remaining 29% illustrated foci of MICA on serial sections of the original biopsy specimen and the remainder showed no evidence of invasion either on deeper levels or on subsequent biopsy specimens. This lack of progression may represent adequate treatment, rather than lack of aggressive potential.
None of the cases of CIN3 selected as a control group (lacking any'of the major criteria) progressed during the period of the study. Interestingly, retrospective examination of the surgical files over the period of the study showed that none of the surgically treated cases of CIN3 received by our department but not included in this study had progressed, despite CIN3 extending into the endocervical resection margin in 51% of these cases. This suggests that incompleteness of excision may not be the only factor involved in the high rate of recurrence or progression seen in the cases with the major MICA associated features.
The results of this study suggest that there are certain histological features which when present in CIN3 predict a greater risk of progression to invasion, compared with cases lacking these features. We do not propose readoption of the former division of CIN3 into severe dysplasia and carcinoma in situ on this basis, but we feel that when present, the
